; €3e<889d: ($; <6<<T<qwlb SPECI FI CATI ON | ~1 COVPOUND FORMABLE DECORATI VE

LAM NATE Background of Invention [000l ] Field of the Invention (0002] The
i'nvention relates to decorative |lam nates. Mre particularly, the invention
relates to the use of stretchable, resin inpregnated kraft and ;
papers in the manufacture of conpound_fiormabl e decorative Ianidmﬂ@mﬂmwmwmmm
may be selectively nolded in a three-dinensional manner. [0003] scripuion
of the Prior Art [0004] Decorative |am nates have found wi de spread'®S€ as

the ability to replicate natural (a E‘ qﬁ\ ntially inpr
the years. For exanpl e, decorativg§ a (%L Ag: éngPQSIaced natmmmmmmmwmmm“
materials in the construction of countertops, furniture, store )

si gnage, columm waps, appliance fronts, push and kick pl ates, ceil®Kg"
panel s, residential cabinetry, wall panels, decorative trimand accents for
restaurant/food service equi pnent. [0005] The lam nate industry is
continually striving to inprove the functionality of decorative |am nates.
These advances in decoratdV armg f Ulg-Ng S terials
T T COMPOUND FORMABLE

[ 0006] Decorative | am nates generally include plural |ayers of synthetic
resin i npregnated paper S r n a
unitary structure. in nIEEEf(;ugaﬂst2§H3FSESZ§EE{ILJAlQ§ZEIBESQﬁg;[tE§n
assenbly, fromthe bottom up, includes a core |ayer of one or nore phenoiic
resi n i npregnatBatkgreend, ofalnyeatiani ch |ies a decorative mel am ne

i npregnated sheet. The decorative -2sheet may be further covered with a

mel am ne i npoegnat edelaugthayvedt@07] A substrate nmay al so be bound to the
decorative lamnate to inpart rigidity thereto. The substrate nmay be a

pre-cured p ic lamnate, such as glass fiberreinfaorced therpnoses .

pol yest er r@gﬁ%] I anfhned%esn 'gﬂcﬁéﬁf‘ﬁé?? fjgc@,r;tg/e\}\%%'aa%F'o“g?fgtp,artécﬂtaﬁlya@eﬁ'?a\l’reaﬁ%'hr d,
wood waste or parélhel & earsesf sipdtyvibid résndinigregnadtékraft aft eEsthtieasspeaar d)
such as, cenent-asbestos board) sheet rock, plaster board, and the |ike, or

a conbi nation of tR&Baryfagtece of compayndiocmrRle dgeorrtve IAminates ayuchyBALPal | y
manuf act ured by @éng&ivﬁgdﬁaﬁ%dﬁsi ﬁrée@i{r}r’?‘e@l?i@%ﬁqﬂﬁ{?{eﬁ and decorative sheet
S e

bet ween steel plates an ubjecting t am nate stack to heat and pressure
for atine sufficient to consolidate the | am nate and cure the resins. The
pressure an@Ofdat fBecePtdEOftE8PHOTATt he paper sheets to flow, cure, and

consolidate the sheets into a unitary lamnated nmass referred to in the art

as a decor apoy® hi gbeddFR%E WrRinhREhARBund iRl shieadtule af tHerilitferRbatdiy e
| am nate is bonded to a reinforcing substrate, such as, plywood, hardboard,

asbestos board, pawral gnaserizbahas ybstepéallviimerovedovathesasy-Fanexastaje. t he
resins and paper gelfhiedGinhfs hife %ﬁHé@ﬁétyﬁ?nﬁterﬂglig&héi@o%fa{ra&!o\ﬁeof! am nat es

limt one's ability to alter the shape o e cure ecorative | am nate
(that is, throughosubsanubmbitdrer swomdixures,cssags,. colimpswiaps naplitncedents, hat
decorative |am nates_are unbendi ng and totally. unsuited for_any application
fequi ring that  t RETBRELRS PO celmgeRe barepgriialicdvasiia ~al raitipBhapo e
surface. However rifihd @bdenys fay adstaubdre/ fOOE Sdrdite vquipmBmtnat es are limted in
their ability to be "wapped" about substrates having substantial surface
variations. [0005] The laminate industry is continually striving to improve the functionality of
decorative faminates. These advances in decorative laminate manufacturing make

these materials equal to, or better than, the materials they are designed to replace.

(0006]
Decorative laminates generally inciude plural layers of synthetic resin

impregnated paper sheets bonded under heat and pressure to form a unitary
structure, In normal practice, a decorative laminate sheet assembly, from the
bottom up, includes a core layer of one or more phenolic resin impregnated

sheets, above which lies a decorative melamine impregnated sheet, The decorative



[ 0010] Since those skilled in the art have previously been unable to
devel op a decorative lamnate well suited for form ng operations, various

t echni ques have been devel oped to conpensate for conventional decorative
lam nate's inability to be formed about irregular and/or non-pl anar
surfaces. These techni ques have net with only limted success and
fabricators of decorative lamnate remain,limted to post-formng
decorative lamnates in a very limted nunber of ways. Specifically,
fabricators are c&f9eER®Y PefirRer spyesed Wtha Mel3pinpipeesraed owria%ni nat es about
a single axis lying within a single plane (that is, two-dinensionally), for
exanpl e, in[bbe7] -3 flstratel BEy Do VOBIURRILDftRC Be RBIME OMnatBItd Apart ngidity
backspl ash/wor k surface structures where the decorative |amnate is

post - f or med about thgrepniflesulsiae mpwde ajrse-iRd RiatticpyanaeotyaN g dase fiktques

al | ow one to w apre@rﬁﬁ%@é‘?f}e‘(ﬁo%&%@@h@r é?ﬂ%anB&s%ﬂE?heﬂLkg?a GRHA LRI <DL

are not sufficiently devel oped to permt wapping o | am nat e around a
count ert op cor ner as fa@loatd,|wdddrwastit ortpactinké Qeeeds, [plywopdahe tmolikdi agnindral base
decorative |am nates  in t hr eedi nensj onal ace. It is the inventors'
under st andi ng thaéoﬂg’gﬁ‘fcgﬁéscgwgt“as 56?5@?5@?% 7o eplﬁéekm%ﬁpﬁﬁh%{é'f%ﬁr
formed over/ont o jbksmemekdrestsiuentadtesurfaces |imted to those having a
principle radii of curvature > 0.5 inches. As such, many structures well

suited for ative |am nate surfacin annot. take adyant age of the
durability, q@@@é and§5P3HYS ﬁﬁ”’éf‘b?feaé? ﬁﬁ’&ega'g’f'f‘%r?“éﬁct‘brﬁgﬁéé’éﬁﬁ‘?it ®9Yhi nat es.
For exanpl e, the jmprédradddecopd Bid d&srabile Shoet BaiRkbn eRer Hate s afd Rjectingithgs,
ergonom c desktops, finials, etc., may not be surfaced with decorative

| ani nates due to BAEaEIFRENto heaband pratsurs foy agimesudbeieitde comsolidate t& e whi ch
may be conpound fQlr : = di i v, of.i

required by theseegn{;;‘r%g%?‘ﬁ)?g}sr? E}F%S'Ii'gi'%ﬁ%éggﬁl%ratggﬁ%gtnfap%ﬁﬁg{/eglr %#iﬁaper
decorati ve | am nathestsauifloentury, dndriotsoltihte the ehazts decousitary &nligaredataes t o
relative flat surfaces or sinple curved surfaces. As those skilled in, the
et Ccer tai ity appliaiBin Mt iAo GEvE Hioh S U aT G Frabe s oratb
with decorative | @ropatefmihdte tBontied td DeRihfoF @O BErael sURARs MWD, nature
of their surfaces, would be greatly enlarged if a conpound fornmable
decorative | ani nabtasdhearéd asbhentoslnaed. Pariy bemdrethg likéuch a decorati ve

| am nate is not known in the prior art. [00l 3] There are a nunber of
decorative sggdorci nQnf@tMated), shd Rahs anEp&snd o NRB R tHeOn&TLERRAETE pleskt ops,
cabi net doors, etc. These include vinyls, powder coatings, |ow basis weight
papers, and wood YRcAEdivelamipatepimit gageabiitydpiaipsthRaberestinbacuepaespsitivees
that are) in 9enehlnacd RN, rolh Mt N RIHASy SSEALEDI A AR RALEShat T S
i ncludes stain resistance, 1npact resistance, heat resistance, and

scrat ch/ scuf f r esdebanieelamindiegire pnbasiingandteomi latunweteddon argtapptiteabni s al so
highly formable, would, therefore,. represent .a significant ipprovepent in
the current  decor SOPAb STR ARG ANE minats Bp SRR SRoUNdaer oy RBPE BT exi ot s
for a decorative HamvaaterredtfyesvhinglcdeabagileanfhdteSardtikiifRg iMHed BiAPes d e
conpound form ng processes possible w thout sacrificing the outstanding
surface properti edreRederRquy setstiatesdapyg sipianirbsyface veiidiorat i ve | ami nate.
The present invention provides such a decorative |am nate. Sunmary of
Invention [Q@d1op] It is, therefore, an object. of the present, invention to
provi de a cgnpoognd PHYCREAsE 5%‘@%%1“&#?9'3 hlaééTPrr?é'Pé?'ysi’ﬁ%‘ ‘i"?ﬁfentatd@va%laudes a
resin inpregnat edyQdeRletanfatk MREUIERAMBPRRRAIRS o rdlidhatvariald tcifdifflsahadl e
decorative paper and a resin inpregnated core |layer conposed of a
bilateral |y stretldealslegelppesito compensatq 9o g&)ventionas degosasiva tarapptestinadtlity ke
present invention_t rovj de . ' | ay- [ [ resi

i mpr egnat ed decor%ﬁ f%&@eﬁ?é%/%& '%%dr%%[gs?gg} ngn og %?’Paétsgﬁé#gyﬂgts ?teetcgﬁgg?sehave met
decorative paper wailloglyliestet sidoasegichiedcacas ef Hegpedtive tanpose derdbindimited to
bilaterally stretchable kraft paper. [001 7] It is a further object t he
present inventi onPesS fRFE0P ﬂécoég)tﬁ@ﬁ%'agtﬁf T &MY 'Ht'ﬁeﬂﬁuggﬁbmﬁdgpleﬁ‘%‘ﬁ%&l e
decorative | an natgncath8 FELHRA Y Sn9GBIcaY §dstyorRY &REAGES BMhes RGOk dingke
paper such that it is bilaterally stretchable, inpregnating the
preprocessed decox Ivine wiper S'Wig%/el‘Plﬁler(é!s'lit 15, r-dprensiensgingfonexamile, ipatser
such that it is bilaterally stretchable, inpregnating the preprocessed
kraft paper with a resin, layering the decorative paper and the kraft paper
and consolidating the | ayered decorative paper and kraft paper under heat
and pressure to forma sheet of decorative lamnate. [0018] It is another
obj ect of the present invention to provide a conpound formabl e decorative
| am nat e panel. The panel includes a resin inpregnated decorative |ayer
conposed of a bilaterally stretchable decorative paper and a conpound

. ~NNA N1



It is still another object of the present invention to provide a decorative
| am nat e panes i ncl uding a conpound fornabl e decorative | am nate having a
resin inpregnated decorative | ayer conposed of a bilaterally stretchable
decorative paper and a resin inpregnated core |ayer conposed of a

bilaterally stretchable -5 kraft paper. The panel also includes a
substrate to which the decorative lamnate is bound. [0020] O her objects
and advant ages of the present invention W ll becone apparent fromthe

fol | ow ng det ai | efdrri@sordfpiorioBurtdte RdyéLyRrhitaly SaokdplsalwerR sutfhde thetures
acconpanyi ng draw ngs, which set forth certain enbodi nents of _the

i nvention. Brief WREERHerecoiativg laminake isgrosidomed)abpyipisiRgls axis. Bhal ihermentc of
the present .dec0rﬁb.tSf-Y@rrAi@%]eg?ﬁiguésrhll%&%rquﬂf?% tcolhide fdrfifidre SEDALHEEAL O
the present invention. (002 lgure 2 1s a schematic of a conpoun orm ng
process for a herd gphtar@pliut hiezed sifiiceotpdeaiaped W pérntiherappmgerfithd lamératd on.
[ 0023] Figure 3 iasrodan cherrgt{'c of a conpound form ng process for a "peanut™
shape utilized in ACCot ENEE R P Y ne present invention. [00Z4] Figure 4 is
a perspective view of a door panel forned in accordance with the present

i nvention. [@02b] FCyuer tEctinggums timitstbe swdding nhitlecpiagive timitdtes thonthrezanel

shown in Figure 4,.[0026] Fiqure 6 is a top view of a tabletop formed in
accordance W th tqﬂ%e'b?%'béma%lem/@ﬁ{‘? B}X?mf’bc‘oEﬁergﬁﬁc{]?%thﬁ??@%é’rgﬁSBEesde§8@f'?’%naI
view of the tabl eimpatehowirrémiyfHedidrforhed H@PDRto fHirglteiBnehsionals usfab@mabited tof a
conmpound formable | ow pressure decorative lamnate forned in accordance

with the present thesgdiavingm. privsipés faghi PbEHeAtUEeh: 0Py IBERSS r AYSUSHbBaMAEIRYCSuUres

well suited for decorative laminate surfacing cannot take advantage of the
durability, cost and pleasing appearance offered by decorative laminates. For
example, the intricate profiles of six panel doors, cabinet facings, ergonomic
desktops, finials, etc., may not be surfaced with decorative laminates due to the
current unavailability of a decorative laminate which may be compound formed

about the three-dimensionally based profiles required by these structures.

[0012] This shortcoming of available decorative laminates currently limits the use of
decorative faminates to relative flat surfaces or simple curved surfaces. As those
skifled in the art certainly appreciate, the number of surfaces that might be
surfaced with decorative laminates, if not for the irregular, or non-planar, nature of
their surfaces, would be greatly enlarged if a compound formable decorative
laminate were available. Unfortunately, such a decorative laminate is not known in

the prior art.

[0013] There are a number of decorative surfacing materials that are conformable to
ergonomic desktops, cabinet doors, etc. These include vinyls, powder coatings, low
basis weight papers, and wood veneers. All of these materials have surface
properties that are, in general, inferior to high pressure decorative laminates. This
includes stain resistance, impact resistance, heat resistance, and scratch/scuff
resistance. A high pressure decorative laminate that is also highly formable, would,
therefore, represent a significant improvement in the current decorative surfacing

art.



[ 0029] The detail ed enbodi nents of the present invention are disclosed
herein. It should be understood, however, that the disclosed enbodi nents
are merely exenplary of the invention, which my be enbodied in various
forms. Therefore, the details disclosed herein are not to be interpreted as
limted, but nmerely as the basis for the clains and as a basis for teaching
one skilled in the art how to nmake -6 and/or use the invention. [0030]
The present vent i r el to a d car tive lamnate_th be  conpound
formad. ar ond /W ce. o iefseiorerpiie 1 3 dreandfye BEVY FTeit S rateasp nes i o
radii of cur vatur@aklwg fhofd EIRISSra®>X@ATbOL AN fddinidd o6& (Ysk ¥R »lnmuﬂaécﬂﬂaﬁg
contractlon of the decorative |lamnate. The terns "conpound fornmed

" conpound f or mabl &® otsEANG G sarfRemBropersie s 4 rrently offseed hyttighuptessire deeorsiydy of
t he present speci r I r e | am nates
e P nens'%’é’ﬁ’gfé Fhe @Pesgrﬂ%ﬁ\rén%n EQ}%&? sﬁiéhnagdfc ra‘?%?anﬂ@!ﬁx i 9) about
mul ti pl e axes a d wth dh&lerln curvatures and rad|| [0031 ] The conpound
formabl e decora FUH”?Q%P vent udes a resin inpregnated decorative |ayer
conposed of a bllaterally stretchabl e decorative paper which may be
stretched af®%'ehst Hiprbseieas énpListet be poriraiaventipa &e ﬁquHiﬁrae@ﬁmoead core

| ayer composed Offoftndid BLBFAL Yanthi®! AABNE K RELIRPRE HRArERY De
stretched at | east approximtely 20%to 50% I'le specific ranges are

di scl osed above, Jqeapmetige fahirchmebset ofla istarallyrstraschdife Yecarativermaner and & teein
prior art and could possibly be used i resent

i nvention. The stP@F%ﬁéﬁFéoﬁaPﬂ¥é°@P°?ﬁ 3@8@5@y95e§h%@?ﬂ PRE kraft
paper permts expansion and contraction of the decorative |am nate as the

| am nat e i s[@dBpound i§ alsered objact dieherprepen idiestaswaitolidt avamiph@3R}-udhe

| am nate is fabricated by reprocessjng a decorative uch that it is
bilaterally st ret'Eﬂ‘éﬁﬁF%a "¢ ﬁ%’tait#gd REatiye E‘hﬂ?'oceg?gégdagﬁeacgﬁa?rf‘\)/e paper
with a resin, pres@we%esnald@e)raldérabar MnelesmUMBrdgRaded ichrel 18ydpicbMbededidf 4
stretchabl e, inpregnating the preprocessed kraft paper with a resin,

| ayering the decdviaterally spajsarblakeaftpaPekraft paper and consolidating the

| ayered decorative paper and kraft paper under heat and pressure to forma
sheet of deggnati ve d aarnedee obeB0F3he We%éhtﬁrﬁfeﬁf@iq@eprbﬂdgh%ﬂt@odlef fabricating
decorative lam nate 10 in accordance with the Rresent invention is

di scl osed. The dec@maouoe fraebistesorativg la@indedha meshaskiagrieveddyer 12 and a
core | ayer 14. i n accordance
with a preferreghh%§o§5§gﬁgc%k&?hgyﬁ%gggﬁﬁqb%ﬁ@ﬁPP%ﬁgm?ghgﬁggg%|ng pattern
nmay be varied, sdmpvdyattngnihe poedrods palrdedcogtive uzmeth/ehstpesmxpre;brotctsempraesa‘mt

t 0034J The d ' dd ti
R L A L

l ayer 12 is substgmpbi ki ¥ rdsesReeshdtne desrativiepapesitiethe krafpparr angce of the
finished decorative |am nate 10. Decorative |layers may be chosen from a

wi de array of sheensolideigg BRAaEIe, decorativoranendid waftppeer whdpr beatandol i d

col or (for exanplg.q W@J&Qénﬁ%sh ¢rd&opivasshiRghi cal Iy appealing pattern.

[ 0035J As dlscussedS ove e decorative layer 12 prOV|des the |l am nate 10
wth an attractive appearance. Were the decorative |ayer 12 forns the
outer surfad@®'$i théis amtheitavierpof taEreseRUPARNTion 1 BLRX| fchmnovnef%raaa'i%t ate
the surface charaglghligd hf a?{]pérGP Thi Babhel Qra'ré/s@n L Bdt&d dftordtE layer
exanpl e, the conposition o ecorative | ayer ps to dlctate t he
decorative | am natompssermasmamrellytsmremmehtﬁdatora@\emapgr dreld corhpayint forshabésk and
abrasion. [0036J In accordance with the present invention, the decoratwe

| ayer 12 is conpd?@ f- a single sheet of decorative paper 16. These
decorative paper sheets are commonly manufactured from high quality 50-125
ream wei ght [oquiognent filled, alpha cellul ose paper inpregnated with a water
al cohol or water soltis swWharpithamebieat efehé oravamtdeteptien tresrionidelacdnemetive prior to
i npregnation with the r the decorati 16_is bila ped
in both the x and®y'df %%@PPBHgd'"?ﬁCS °“raa$ﬁ’ér§a@m F HRCoRatEd anaé av'r’rﬂ c(:ég?rgnt
of the present i nwphignard deb&apapeyer tbmpssedrofpanlatesdiipGtrefthalie deapaivey st em
of CGindus, Inc. Specifically, x creFe descri bes a creplng Eésten1gn whi ch
crossing sets ofIEW@bWHbiﬁﬁdePé§”a ed GBIFARYS) COTRRRsE aihilaterdlydfrekkeel'en of
the web are forned in a paper sheet. Sheets of this type, which are

uni versal ly stretchabl e, have been nmade in accordance with the teachings of
a nunber of patents including U S. Pat. No. 2,008,181 Kenp, U S. Pat. No.
2,008,182 Kenmp, U.S. Pat. No. 2,071 (347 Kenp, U.S. Pat. No. 2,399, 256
Rowe, U.S. Pat. No. 2,567,967 Rowe, U.S. Pat. No. 2,610,935 Rowe, and U.S.
Pat. No. 3,476,644 Krehnbrink. These sheets further provide for contraction
or conpression thereof due to the crinkled nature of the creping. [003 7J



The creping process is described in detail in the foregoing patents.
Briefly, the process conprises the steps of dunking the paper sheet in
water, applying arosin _a to the sheet so that it will adhere to a drum
and finally peeling the sheet off a drumw th a bl ade which causes the
paper to crinkle nuch Iike paint which is scraped froma surface. [0038]
The creped decorative paper 16 is then inpregnated with a water al cohol or
wat er sol ution of nelam ne-fornal dehyde resin. It has been found that the x
creped decor at i v&rghpareruBedangl Aeciveldasscsubistratedo pighahe ddcaspiyedimente iof
the present invenfjpp absorbs resin nore slowy than the standard papers
used in the industry. Papers suitable for x creping are generally sized

whi ch reduces the saturability of the paper. As such, decorative paper
sheet s wi t h[082Pkesi nOthenebisetsahd gAvantansp rbitierrie sany ingenranoyi 8 esdrae epseem used
| n accor dance Wiyt G B &38R el IYFRLL AR 4GNS RLL AN o RATALIME RN et S
commonly have a resin content “of approxi matel'y o 0r greater). e

resul ting surfacecqetdaoyingcsyvihgs, whithaeeforthdertainsamboairhéergh oprhessuehaon.

| am nat e incorporating standard papers with a resin content of 50% The X

creped decor at i BigefPBBSEripfloACTIIERIAGsW th this enbodi ment of the present
i nvention exhibits stretch of approximately 20%to 35% [0039] The resin

i mpr egnat ed or at }. per i - - L red,. and
{1hal Ty cutralo onaaren RRlchl 7Y FILER Y orh g AR o o 2
decorati ve paper fisheetbodimant oftHeydeseat moéntbncol or, a decorative design) or
a photogravure reproduction of natural materials, such as) wood, narble,

| eat her, et he ti aracteri st ) are
reveal cd as PRl | aniuee & aEnaraR-0a bl B A S s b e
decorative | am natigzed[ifQdddfdabe wixbniee pray@rtt idventisn.pref erably formed from a
single phenolic resin inpregnated sheet of kraft paper 18, although other
mat eri al s e used wi.t.hout, departing fro he. spirit of the present
Mvent  on. BHR cor o pubart $atnETE et bl tePBirtlHbirss fird BEm LR

m ni m ze the thi okmesisnatcordince aathlihd p@sdramiveatien. 10, while sinilarly
providing a stable structural nenber, and inprove the conpound formability
of the res bng decorative lamnate 10.. Wth this in mnd he ¢ | ayer
Ta 1 ot udes Bt ngr a0y & s PBRARS Fiet oot phi Tyt ReedeP s ke 871 &
accordance w th arpesfigvenedn.enbodi nent of the present invention, before Xx
creping the kraft paper had a basis weight of 123.7 g/m2 , however, those

skilled - the.art will appreciate th t.he wei ght may_be varied

wi t hout dep@?%l ng f'?'%“rﬁetSH%a§b‘i-"?i5‘f§’8f‘§tvheew %ff‘éggﬁ?r '?ar'.‘\?g"trh"uwé‘ri?{ 8641 1 while a
singl e sheet of kraft paper is disclosed above in accordance with a
preferred efbadi nentigwt Gtihe tay vewnf a tablesop faymediin atrasdapeewith thenrtesdrat

mul tiple sheets of kraft paper nmay be used w thout departing fromthe
spirit of the préSeM°invention. For exanple, 2 sheets of kraft paper
produce very good results) while 3 and 4 sheet core |ayers are conpound

f or mabl e buP0dY notFiguredus e ctdye seleibaillviewf oftthe tabdetop ohmvr iayFeguse 61 n
accordance with previously tested enbodi nents of the present invention, a
conmpound f | e I'am nat.e.ipncl udi ' i.ngl e
Gecor at i ve Ped, *naBBlBdiE 2 AR B0s SR Aoy KR s 4Bt e e
formabl e | am nat &nminatk ficineg it wocoodanee whis eespraseht éinventiggl.e decorati ve sheet
has a thickness of approxinmately 0.737 mm) a conpound fornable | am nate

i ncl udi ng t hr eDedrpptidieof sShaPdeferedd Bhtbotinemsi ve sheet has a thickness
of approximately 1.054 mm and a conpound formabl e | am nate including four
core sheet g a single decorative sheet has a thickness of approxi mately
1.422 mm [0042] As_w th the decoratiy, aper 16 di.scussed abqye, .the kraft
paper 18 of the cor Bid deyuld S tRaRisPla AinE BRS P PstE B s fi8d e dt e
x and y directioBgouid BE uRGRGbod hohwdvel! &t Beaifibsds eMBolifRnks &k AReeigySt em of
C ndus, Inc. The resulting x creped kraft paper is capable of stretching to
20%to 50% [ 0048¥ermmparyyef Erecperntivpathichmae be egibodied fpyariowp fasgsal kafefore,

t hroughout with | j.c. resi i ti red. (o (& .- It
has been found tﬁjaelto&?ﬂg d)é&(‘:orsg%é%e@?ag b ébtgggeer'h%gﬁrétsegg S?ﬂ"%gb%urtdg%c %\9\}? a
preferred enbodi hesit foofthd tianpraegant basiv éorttearhiragerdigled ésthe amohev qunelkd y
than the non-creped kraft paper. As such, kraft paper with a resin content
of approximately 44%to 50% has been used in accordance with the present

i nvention, however, lower resin content is desirable to reduce "flash" or
excess resin exuding fromthe lamnate during the pressing step. As a
matter of fact, lamnate with a resin content of 37% has been produced in
accordance with the present invention and it is expected that nunmber nay be
even further reduced with nodified treating techniques. Wth this in m nd,

e . 1 Y TR N . .



-10 and 50% nmay be enpl oyed in accordance with the present invention.
(0044] Wiile x creped kraft and decorative papers are disclosed in
‘accordance with a preferred enbodi nent of the present invention, other
creped papers offering bilateral stretching may be used in accordance with
t he present invention. For exanple, it _ig_conterrpl ated that Italian

"moul di ng paper” may be used in accordance with the present invention.
"Moul di ng paper” i fingly cr d paper offering stretch characteristics
required in accor 351%@% u\?\?ﬁﬁ '%eg%g&'esent invention. For exanple, Cartiere
Cariolaro SpA and Guppo X di X Gruploo manuf acture such a paper.

| nf or mati on ©6ACler ni Thy rragenpépyentiaraiplates to @edticonativeolamihane that may be compound
www. cari ol aro. com.cari.ol arqf Eng./ r.htm. [0045] The decorative
i nate 10 s fofSiriastado e BLhe 3B A Threcelthve el P eielt T ot

| am nat es. The | ayewstudd, @iafdithet exglaasikedf &e dacdranienainmateyrdoptrasttbnpdfased
bet ween steel plates. The lamnate lay-up is then subjected to tenperatures

in the range of 1di@rét&et'%’“iﬂa@STh@eHﬁﬂ"Cﬁf’kpé’gﬁﬁ’ gorgwpd'ém[rfpoyngﬁormgle{gnq_ 1. 03
MPa for a tinme suffifioRDinet@dfaRNSREIKRLENdUIShd BIHy RS Grackrt Yp&ifidiBok BST NS
(generally about 25 mnutes to an hour). The heat and pressure used

general |y correspdgstribe the poldingfafdetargtiveylamimates ie e ehreer-dingerséonat $pace not
post-form ng cycl 46] . r r far the resin in. the
paper sheets to fﬁ’é‘&&%g%u%'“g’ggxgoﬁ‘égﬁ %jacﬁ'ggq%gﬂéﬁ)éegtaggiwﬁ od'éferﬁnrﬁ E”é‘f%}ures

| am nat ed nmass retedred. to in the art as a high pressure decorative

| am nate. Cenerally, nore than one lamnate is fornmed at one tine. Miltiple
| am nat es ar rmed, by inser plurality of assenbled sheets ip a
stack. Rl o9 B oot TG oGR8 st Al b e B8R i Tk ey
separate the vari aerdtpgildyet esmsdsas sed bilRei etretc bl el e c6 RSO bh Slatihadh, miyhe
rel ease sheets allow the individual |amnates to be separated. [0047] Once
formed, the decor 82 FYR&ChehAtiRasbaPRIOHEF P2 S P IhAndriereeBrigPrageaied rots lager
variety of Struct bifisodelpyglladraRpapatishid Mg RiMarssy BE otdhabadies:
conpound formng in a three-di nensional space. The conpound form ng of the
decorative | am nateprogimately 2@ fa H%e Whily spéwfid rangesaredisclagdd dhoye, tpapbrstvich
expand and contract w thout cr i Q uckling durin ating, . form.ng
and subsequent co%r?t\é\%?s much 4s ?{fdé)‘b%gfm or?'"etﬁgﬁﬂgre?#g'ﬁ%g%uggP%Sssgbgﬂ’f\lféeiryym
shown in Figures Zccarfinde withéhedgemhainvi@idnamhd stk criliblemiuleef engegndvé or med
into the shape of a hem sphere (exhibiting expansion of the decorative

| aminate in accor B%é”%ﬁeﬁréfﬁééfﬁﬁﬁé@@ﬂ'ﬁ Praganen 8hy curtracimpfiine _dG@%(Pﬁ'V_Si ting
bot h_expansi on andnfioft 6AGH!Hinkf} iSEGALAMAGBrNEL A thEhaRAGSRItLsIR R, ON) -
[0049] Wth reference to Figure 2, and in accordance wth a preferred
enbodi nent of the present invention, the process for conpound formng the
decorative |!@ftHat e 15 HNEtetinELSRAPR OB PR HERTIAPHERC I CRCRHYICH SIS s
through the use of ReRMEUPREHBIP MBS RINGTES Bredlbceskll dbQIBA dpli Wk e 10 is
posi tioned over a hem sphere shaped nol di ng surface 22 with the decorative
surface 24 of therdsamprearacedsing agiafipaawaspch tornitindilxerly ptietckabihaped

nol di ng surface 2 i 6_J Lt] e jte

i de of the for molauiiiab G BRERERR e bRy BRF AL T oy HATHEBAREL %, e
fornmed | am nat e 1Pagndnd te Wiefrbagenand GondoO0&0lg t0¥ CRerel @lecraP@ P Sard leraft
properly positioned, the lamnate 10 is heated to_a tenperature of

approxi matel y 85 P¥ef gndgdeaiandpressdrefgrmpppestiofhdecrstive lamigatec, ang
pressure is applied in the direction of the nolding surface 22. It has been
found that Heaiilng atitthiegdiemcetteMRaral u esormiye Ratisge d0 SCadcordahtORitPEhe
blistering of the lamnate. Wi|e a tenperature of 1 1 Cis disclosed in

. . . S
accordance with apﬁls%ﬁté’_t“i"-@ﬂoréﬁ%ﬂf%’é tTh_Sfdef‘Héf"f?r'é@éﬁfe | hinehepom de@5#Y6und
form ng in accordapge Mddh Ldre| EreﬁﬁWhilb@\ésﬂéifi@Byé}ﬁ% 65%%% R EEHh at
surface tenperatures as low as 85 C or as high as 0 C, and those
skilled in the arsacoardancepith eorefersed ¢mbodimentsaftheipeeserdripentomnrthslayering zed

in the practice of _the present |nyventiaqn be varied to suj! ecifi
requirenents. | Oogittt‘]m Kgayt %7 or r?%@e\f"#éa(r%ﬂ Vﬁgiﬁ%mfgp?@n? grrocr:net(c?fe(iB'\/r\}&\Rgﬁﬁlp)?es()e\%ter

t he nol di ng surfagRemdn. the x-creped sheets of the forned | am nate 10
stretch to conformto the surface of the nolding surface 22. The nvol ded
lam nate is then permtted to cool, setting the resin in the shape of the
nol di ng surface, and the pressure is released. [0052] In accordance with a
preferred enbodi nent of the present invention, a nolding assenbly devel oped
by ItalPresse USA, Inc. is used. The press generally operates at 0.4 to 0.5
MPa pressure with a silicone nenbrane that forces the lamnate into the
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shape of the nold. However, those skilled in the art will appreciate the
variety of nolding techniques and apparatuses which nmay be used in
accordance with the present invention w thout departing fromthe spirit

t hereof, for exanple) nenbrane thernoform ng, vacuum t her nof orm ng

(i ncluding plug assisted form ng), post-form ng, hydroformng, insert

i njection nolding, drape form ng and conpression nolding (including matched
nold formng). [0053] The forned lamnate nay simlarly be nolded in a
manner requi@d3dy cofhe detdrativedmar &R pom pattarnéddecordtiye paparshedtilérposafontde

| am nate. For exapple, and with refe e to Figure .a_"peanut" shaped
nol di ng surface ég}%lcﬁy APt e 1akgT %ﬁﬁ'etdﬁéorﬁgﬂg%eé%BH%E"ébggaé'é'aliﬁ scussed
above, the formedebmonsibhl for i deSthrOS hppearede OF gk finhiBed Beaative ISHRARA 0.

nol ding surface 32 with the decorative surface 24 of the |am nate 10 facing
away from the nol RACALRUE [y ers enaye chpgersfrom @oride admpelaheets4Fgsexamplendd on
the opposite sid : rméq l posi tioned
above the forned egérriahgeflg%f nde' fﬁéﬂ%%ﬁﬁéﬁ%ﬁ@ehr e{ef gﬂl“%@tg‘é%ﬁo is then
heated to a tenpeaesthetiaiphpagaingpattanely 1 15 C and pressure is applied in
the direction of the nolding surface 32. As the fornmed lam nate 10 is
forced down y o : j.n t r ; : he
formed | am E@ng 10 é?glsg&?g c}ﬁ(g}g‘ g’\??#%rﬁfe}‘?ec%ﬁe\;elfqggﬁé%otﬁg%ﬁ%gqioﬁ"gmn% di ng
surface 32 and cottfracige epbeavamce.tWiteere thecdeeerapioe tayeni2 émethet dueerrsolfdcaef the
surface 32. The | ded | ami nate is the ermtt to.cool, setting the
esin i the shagk"BRe Wb orser e [ FaEv i ay FriatedpEStics thanrefiuledas
(0054] The enbodithenks ddisaliRIesiRBOME FBF &&@idle, 2heBdRp ATEN0I MR H&dofdtRg | N
the shape of a hens-sphere or "peanut", however, those skilled in the art
will appreciate t#er J/gb@'@am gictatsrihe|deseratyralgaénaty e sikneh tesr e pgants,

| am nat es may be g i.n._.accordance with the present invention.
For exanple, it ihggﬁﬁﬁg%pchtaggqtjﬁg&ﬂbonpound formed | am nates in
accordance with the present invention nay be used as office furniture,

i ncl udi ng r B0k er ioarepranctedithythe preseot iPveriionnde cepprauvedaveadiiis carapased ur e
wth sinple or ¢ P f r | di ngs,
and panel s for k%?gﬁéﬁﬁ%a%% |é:faﬂe%%§?ed%a?’gﬁ??'e@@3%§ cog%ogﬂéggér{(fﬂ?%?ﬁ{a{jm

faci ngs; wor kt opsomtridnlycoatufauoned Ifyont bighedaligd §6s)25 remudiighy, pikmechidied,
counters, conmercjal rk surfaces, tables, etc.; p._nmol di ngs; -13
partitions with @lﬂ%ﬁic\é\@%ﬁ%ﬁ RFpF'bWFEE‘-"@E"éJe‘g'?H F&F%&'C%@\faéwaé%&@ﬁ%ﬁf basi ns;
formed wal | panelnssiakifklfongal@eiak sesid. HoWReeraphi st YR gRAMPOGT @2 reanshet i Ny
of a conpound fornmabl e | am nate decorative surface ana a plastic substrate,
formed instituti d8EArafiveraficeul @isduiaieorirrepediimbpiidhay andedlirestéanss!n arm
rests, ete.: fOr A GARE KRAIerel QU TR oSIAINE of HRG-LACM MR tHd!daB0al g s
fixtures; cafeteria food trays; dinnerware; decorative appl 1 que nd or
obj ects of art. [cOPe8usiRgrhexarepkaystanaf Girdas,rled. Spedifiaily,ox fFrgridessridesand S,
a cabinet door 1 10.is discl os}qui n accortdafnce W th the ,gr esgnt. i nvgnti on.
The cabinet door P HETTHAN U SRPENT T OF eI Ay e §H8e PN RRRE 1 12
secured to a nmeditheieemish oy thel vady @ adrehetd MOR paparabdtatireds dfdhis TR, atichaee of
t he cabinet door 1 10 includes a plurality of distinct concave and convex

surfaces ext endi hgiversalustraiehabte hevethegn g dn RePrRRACsIViththe tgachings of a

t hr ee- di nensi onal j IS (f I qat § ch
t he same manner é‘gﬁﬁgggﬁ‘.’ﬁg?g{%@ﬂ’%ﬁ ??agﬁoé?%g%t]g& E?pagfsggg%ﬁghgﬂggﬁsw
Specifically, th&eopppsupat. Rarnebl, 24 Heeopal.5\Rat.NoT2390e2 56 Rowvej B.Sf Patsio.

and consol | dat o Cn I rienRe Eftat e P B 07 E Rkl U PR TR ear At v

laminate 1 12. Oxeénribhiak Coneposidts faFAatdrovide enrcdhiry@ioh dficomprsdiod 2hdréof
fabricated, it undergoes a conmpound form ng process in which the decorative

lanminate | 12 is dygiteiete viokledmpbyarlihersrad-shape of the substrate 1 14 to
which it is to be bound. Prior to nolding, an adhesive is applied to the
substrate ljgb47puch that the lamnate 1 12 will be adhesively bound to the

substrate 1 14 upon_the conpletion of the.c ou f.orm.ng nol di r pcess.
It is, however, con?@%ﬁ?ﬁwgé"vﬁéi”é@ﬂ%@?ggjg%gﬁH&ggaﬂF?%88P5mPﬁéEﬁg&iﬁ%te
backsi de surface prédebetorhftidas tid stbpy cFdidinkingnhd Papet Bitees OB AteAPply{n@QSokinl N
order to ensure that the exposed surface of the cabinet door 110 is
conpletely covered with decorative lamnate 1 12, the decorative lamnate 1
12 is sized to be slightly larger than the substrate i 14 to which it is
nol ded and bound. As such, any edges of the decorative lamnate 1 12

ext endi ng beyond the substrate 1 14 are trimred off prior to considering

t he cabi net door a final product. [00S8] Wen used as a surfacing for
kitchen cabinets, it is contenplated that -14 conpound fornmed | am nates

o S - - L,



(0061 ] In order to ensure that the exposed surface of the tabletop 210 is
conpletely covered with decorative |am nate 212, the decorative |am nate
212 is sized to be slightly larger than the substrate 216 to which it is
formed and bound. Wth this ~n mnd, the edges of the decorative |anm nate
212 may either be trimmed away after -15 nol ding or wapped around and
under the substrate 216 during the nol dt Ag- process (see Figures 6 and 7).
Where the edges of the decorati Ve%fjr am nate 212 are permtted to extend

beyond the substf &t%shsetrsothat it uyll aghsre to;adrue %S'!dff"}ﬁ}'YB?e"I“Eﬁ%ﬁ shestRM gidhym of
the tabletop 21QyiH DO8Ld whith 255QE %%‘Ber"\fotcl?mﬁ@ rﬁ‘ucthQTk@%hﬁlft g& bBRtedof the
present invention, and in situations where the conpoun orned | am nate
will require extfroandgmréanenty, the | am nate may be formed with an overl ay
sheet and/or additional x creped kraft sheets in the core layer. Wth
regard to tjaggpver @y creh&Plecotiive Bé(;?errh@Ys &Qﬁ%p?eﬁnﬂ%@@sﬁt"haa%&e@alfﬁlo@m ne

i npregnat ed paper sheet and is simlarly treated™to inprove its stretch
characteristics Wameeluppes’émlaamh-Mataéﬁhvd:e fesinnit has beryl fevrd that theat i ve

| am nate, the re e averlay,p r.for venting
damge to the utiert srreciP R ERERR ey § Befed ARk B <.

di ctates the sumptaest iahatiasaptdrbs @M Mbretshaviy thaalthaae@daaalpu@erkamcnattmz For

exanpl e, the conposition of the Fverl ay |layer helps to dictate the
decorative | ani Mduedy(FagprssyitRile {5 X Fretine ae %@@ﬁ{'\és'z%‘é{f“d‘ redyRes theéhock and
abrasi on. [0063]sat|thb§lnP§)eth'erb%b@‘nﬁ?%wg&%rdttve o Q’%%@étwci\ ebBiRlofehgr an
overlay sheet or additional core |ayer sheets s%ou | d be I ncorporated into
the | ami nate, i tnagpisxénattly30¥ te 3a¥ haveebdepusediin axadndanes with theipréseht ghl y
suited for conpoun fo ve it SO been
found that such'l le/aérgjﬁlona(lt’ gasvegtr@%rllg%csogﬁﬁg gg%eg%a H? \('eeniliolrer?In clom?ef"églr

tight as wth theprowmnaséle60% bagieaateTok se@wlﬂseduraih@mrfohﬁﬂ&éjus \l‘\bwb\&er,spem fic
paper types are disclosed in aC(fordance with preferred enbodi nents of the

present inventi W apinhiEN pERsEYet weétewr%am%ﬁawamaweraeﬁa@trﬁﬂ@ fromthe
Spirit of the Pessigilorisaxeld breps BdAlthd padl o hidofa AREURN kD ABEARRET S
and manufacturing techniques are described above, and those skilled in the
art will apprecphthe présenvarvérionenkibpossétoh ef wrtrhxnmatdfneZ@ﬁ)toriiA of the
present invention. [0065] Wth reference to Figure 8, an alternate

embodi ment ptqjt he ﬂ{eeesnnmw\gﬁma Q&drﬁl\g'pﬁﬁépﬁﬁeg sumhﬁerﬁwhmhnﬁn.anyncl udes
a corrpound forrrab e | am nat e "panel 0 general 'y conposed aresin

i npr egnat ed Iayemrsyi BﬂdzﬂraHﬂClannuvDﬁesmbﬁtErmareeerled alPM@Gce[@l@%nJaWbp’éthe
specifically, a accord e W t r rr ment.. of t he, present
Thvention. 1t he BmbBUREPor AR oo it ARl RUBr s TFeRRI T et of Bpe

i npr egnat ed decgraannevrepﬂoayaronQo’fcﬂaammmemhlgfsua\ &, Mbe,rmhdbk &Iaff&t ahahihe

decorative paper 316, resin inpregnated core | ayer 318 osed of a
bilateral |y str8tEpRisIc artéﬁéf‘f“‘ﬁ%é’?e D BIOSRRRST Af ﬁY%F"’idl aé%ﬁﬁ AIRUES um

density fiberboge@draibktlighapstomMbiidieotit BedRpaRedihinatedaper and kraft
paper are disclosed in accordance with a preferred enbodi nent of the

pr esent |nvent| on, it is contenplated that a single sheet of decorative
paper may (a4 Q]sed wi t hout departing fromthe spirit of the present

i nvention. [0067] Wetdere eferidric erefaablpéordeddram asigpapenoBi@siof the
decorative | ayer 314, de ive per, sheet, 316 is co nl

nmanuf act ur ed frmrﬁ?%e(gﬁ}ﬁe ra% Py % Qmwﬁé’m“ "ﬁtﬂﬂ%wg’?& Fgedj al pha
cel l ul ose paper witApite@patag fiint thead b€ theadr6 RO Invetichy Th&Eors Myet | A1y Of

mel am ne-f or mal dehyde resin. However, prior to inpregnation with the resin,
the decorative BRFEHCTYEO P verydhin A as tR MMz the thigknaseefahe yesyltingt chabl e i n
both the x and i of
the. prosent 1 nvEnT e 0y R L OO0 St Ry e B b EE R RAICTF e

al t hough ot her cmnpam!tfbenamlaabfﬁg readinyg dpgesitivaianbeate 3 0 dWirh thisint mohdpar t i ng
fromthe spirit of the rese |nvent|| on gg%‘%}‘? The. stretchabl e ecorati ve
paper 316 15 1 il CHb LT BHUOTTT e R hatis ORPRRRUS Mo (R g (et BrP st

nel am ne- f or mal dghydecdr@sicB withhEpreREed eh%ﬂ%ﬂﬁbﬁﬂ!eq#@s@hﬁhvmloﬁa@ﬁbre& i 6

i s subsequently dried, partially cured, and finally cut into sheets. The
pignent filled, c@bm@&n@ﬁéakwa@whm@wsnsq;f/e.émebfdegqr th V€ hpReRr, thbRekirBY

i ncl ude a solid color, a decorative design, or a photo-gravure reproduction
of natural materials, such as, wood, marble, |eather, etc. The aesthetic
characteristics of the cel lul ose paper are revealed as the lamnate's
decorative design upon conpletion of the decorative |am nate. [0069] The
core layer 318 is preferably forned froma single sheet of phenolic resin

i npregnated kraft paper 320. The core |ayer 318 is constructed to be very
th|n so as to mnlmze the thlckness of t he resultlng Iam nat e 310 V\/mIe

o T o o, Y o



-17 the resulting decorative |amnate 310. In accordance with a preferred
enbodi nent of the present invention) before x-creping the kraft paper 320
‘had a basis weight of 123.7 g/m2 , however, those skilled in the art wll
appreciate that the wei ght nay be varied V\é}t hout departing fromthe spirit
of the present invention. [0070] As with the decorative paper sheet 316

di scussed above, the kraft paper 320 of the core layer 318 is treated to
inpart desired softness and stretchability in both the x and y directions.
The stretchabl e Kpdlhe arpaibiprzeate shat emweight egnbe wied Nidgghdrmartinadiremitedd t o
renove sol vent 0 then converted into a thernoset state
during the presmﬁg'@r??@eo%?%{stgrﬁjgﬁuﬁl ding step. [0071 ] The fi berboard
substrate 322 used in accordance with this enbodi nent is approximately
0.3175 cm t HOdk] |n“@t@e@rsdwﬂﬁ:@1em @fH<r@ftpa@a‘resrdledos@&t?@demccwamdewmesent

i nvention, the fi \ r

The MDF is speci ﬁ%ﬂ%@ u gé‘?ﬁ&%gg*@ %?%Ehano%ar‘qfroﬁiﬁgg{ﬁéeetrngg?ﬁc?ﬁ'routh' e use
of a match nold phests ode;ﬁptehmaWus@l Ms}&xdatdepaﬂmg)frdmnbeswltbfmemlf@femrred
enbodi nent of the present inve t| o e{S %‘i”i‘s' m | ar formabl e MDFs may

used wi t hout depd?‘ﬁ"HQ” H0p AXARRIE fheansr @rodyce Veiy GRPY Esults. 06‘7'2]3 The
| ow pressure deconatd iRel &M NYER aP@Elﬁ‘leo%Q f&mablteh IR SR brRITBO tHeMRRSj | dfS
formed by stacking the fiberboard substrate 322, decorative paper 316 and
kraft paper 320, t'rﬁderpqoaﬁlamg’st|n@C§Hd@Cbé\t'meCéﬁV'@ltsébqesﬁgF’&U@S’dmﬁﬁ\és ot nat e
stack is then su e 0 C
and pressure bet \%egs%tng%é 'O%f gg&kﬁ%ﬂdgg‘ﬁ‘ﬂ%& %&aﬁﬁgg‘%g%tr}g#e&gﬂ ?I {Zelseh%

consol i date the laatiarsrige aemedtlva@hleeq:lhaea tHiekneesofrepprd@aztdly 0THES preasur e and
heat force the resin in er sheets to flow, cure and consolldate t he

sheets into a uniPEPHUIL nﬁ'é&é THERLE Idyding Byp §5e sheetnandsg Hingle dEcaler at i ve

| ow pressure | amsRadias hAnieldsé bPAbpré@mateiy?d 397 MndWSconiHolné RsinRSkhRkG tO
establish the bond line. Low pressure decorative |am nates in accordance

Wi th the present ingydng fhoee mgsmtsmanglﬁ dgcarative; shaerss gahigleress iof ough t he
use of a conveyor, r i se

conventi onal presgﬁdéﬁg%s rﬂ% At al%%’@%]f& Eﬁq%ﬁ‘g@m%@a%ﬁ ofe

di scussed above whtds aed ersagtee:letaat%esﬁeeﬂsis Jihgthes et approeidtareEnt , 4 20hem.
decorative |am nate panel 310 may be used in the construction of a variety
of structur rou P fo f gin
Chree dimon 3%}2 g?wﬁh e Hécagaftn%g]&&e?%sr&sgcé%s% gove the nS’rHRga‘éﬁégrr1m r‘lﬂag of
decorative | ani nabe lpmeh invbriegéd foe;ﬂuwﬂe&rmlh’fg mhbotexpan&h@m daactiamantheact i on
of the previously fornmed | am nate. The form ng ?f@ ess rraé b% t he sane as
previously di scudBe Hhiswlso cEgpedusingyne xEreRaavstem of Sindys: 8c. hgrestingsir e
mat ched nol d presgepel QPP ap\émslc% aonpbeiteert&ﬁﬁg hngiowps of the present

i nvention conblnes t he P kraft paper and decorative paper prior
to the appl él on of heat and pressure, it is contenplated that the NMDF
may be utiI as a conventional substrate which is adhesively bound to a
decorative | am nat eThk chph@kraﬂrmhot&lsyhmmrm ﬁhdaxgéadutt\mmalghertdhe
application of heat

adhesi vel y bound rf’%n éf‘c?ﬁ rt}‘ﬁﬁléﬁ”ﬁﬁfiv@sﬂfa@n@egi‘laépﬁ/"e°f‘3 ”ﬁ‘gpﬂ FreP%@“at

pressure decor at ipaged BaiRatiR accAPFhntdIRItR Alprdferrés ebtdiyehSoftthe presekyingdneen t 0
a match nold press for conpound nolding in accordance with the present

i nvention. [0076]2bperbacesst @A kit tham thenannerePehlyatintess: Aéﬁ”‘%é’%ﬁ"f%@éht
nvention, princlples:dh olenPbERERIMBKANIHOB SRNDBeaPRIdISH abdbrdfREUCi Ng
a woodgrai n decorative paper or abstract pattern decorative paper adapted
for conpound f or mitigthapradestcinss@dn diveweeer, rblvmesre‘surQOIneﬂnterﬂmdaMem regiopd oy's
print base papers W th saturabi equal . to
approxi matel y 20. B3°Nsdr ?’é‘BFSereF'Brexﬂd'BF(g%f‘hée 'ﬁ‘ﬂ'@aﬁﬁa%é'f‘gtgge ?ref‘sé?g %EBT%Spaed to
provi de isotropi i&xdrnfEcRildhihhRSvith 2RsP%ontEREoPIPENasi Beeh RRitiueed mndared to
provide the paper with a smoot h, printable surface. The paper is finally
rotogravure printePreangppihyhe REeseidYestonard &inexperied e (ubRG MBu e FVHas
both the required,pal, r@ﬁtﬂeﬁ'mﬁtﬂlrﬁ&:ﬁﬂ b RBhRIed. iyl @AUKRA T O
subsequent manufacture rnto a h uaTl ty corrpound or ma 'am nat e.
[0077] Wil e the pnehelated trankad mm\sltmavesubemmerslmbmwaﬂrdamﬂsxlmammzo%t
wi |l be understood that there is no intent to limt the invention by such
di scl osure, but rather, is intended to cover all nodifications and
alternate constructions falling within the spirit and scope of the

i nvention as defined in the appended cl ai ns. -19



Claims [cl ] A conmpound fornmable decorative |am nate, conprising: a resin

| npregnat ed decorative | ayer conposed of a bilaterally stretchable
decorative paper; and a resin inpregnated core (aver conposed of a
bilaterally stretchable kraft paper. [c2] The decorative | am nate accordi ng
to claim1, wherein the decorative |ayer lios-inpregnated with a nel am ne
resin. [c3] The decorative |am nate according to claim1l1, wherein the core

ayer 1S [ Mpreqnah etk Wl fbedniiaRaki fcbRiShl whif e pHiGnfGGONGRHLL Ve | ami nate

according to claim1, ereln the decorative paper 1s X creped so as to

| npart stretchabili t¥ thereto. [c5] The decorative |am nate according to
claimi1, wWREtdi n tWbilar srepekiplirant dlegorativepsgesaradistlesadipactordancenithabi 1 ity
thereto. [c6] T ' ' - ! ' ei n the
decorative pape??ﬁfg%cbg%g% dé'%?)#t gﬁlﬁ%@;@ﬁ%ﬁ%ﬁggﬁ{ g%@%%%%err%gﬁﬁ% y 20%
[c7] The decor abilateral stmétolsibe mag beuekdig accrdirae mith, thevhssentrintdneokrraf t paper

I s capabl e of being stretched at ast_.approxjmately 20%, [c8]  , A | am nate
| ay-up, conpri sieﬁadgp'& 't Es‘PH“’-ng?%%ﬁ‘&E @‘H'aﬁe@&‘@qup_géﬁ'&yo%o”r?ﬁ%é’bd of a
bilaterally stregt@h@htewdrem stieneinvaneim, "M@ﬂdia? hesdrNisi afiHeBOitad ihaper e

| ayer conposed of a bilaterally stretchable kraft paper. [c9] The |am nate

| ay- up accor di ngffenacitesten @,a”\&{?é'rsb‘isrfeﬂ'iﬂé‘fddé@é%@%’\?é With\fBe presentimveslerat ed

with a nel am ne LB a0 = Wy ' | :

wherein the Corgéfe?;@'plel[. g‘lﬂit%erae%ﬁ)é&!tregbwailfchﬁ%ﬁzﬁ%?(ic%%gésﬁﬁh&&@%gm%
paper. Information concerning the paper may be readily found at

www.cariolaro.com/cariolaro/Eng//MouldPaper.htm.

[0045] The decorative laminate 10 is formed in much the same manner as
conventional decorative laminates. The layers are first stacked as a laminate lay-up
and placed between steel plates. The laminate lay-up is then subjected to
temperatures in the range of 110° Cto 155 ° C and pressure of about 5.52 MPa to
11.03 MPa for a time sufficient to consolidate the laminate and cure the resins
(generally about 25 minutes to an hour). The heat and pressure used generally

correspond to a post-forming cycle or even a "greener” post-forming cycle.

[0046] The pressure and heat force the resin in the paper sheets to flow, cure and
consolidate the sheets into a unitary laminated mass referred to in the art as a high
pressure decorative laminate. Generally, more than one laminate is formed at one
time. Multiple laminates are formed by inserting a plurality of assembled sheets in
a stack. Release sheets are positioned between the assembled sheets to separate
the various laminates stacked together. After consolidation, the release sheets

allow the individual laminates to be separated.

[0047] Once formed, the decorative laminate 10 may be used in the construction of a
variety of structures through a compound forming process providing for
compound forming in a three-dimensional space. The compound forming of the
decorative laminate 10 is facilitated by the laminate's ability to both expand and
contract without cracking or buckling during heating, forming and subsequent

cooling.



[c] 1] The lam nate | ay-up according to claim@8, wherein the decorative
paper is x creped so as to inpart stretchability thereto. [cl 2] The

lam nate | ay-up according to claim@8, wherein the kraft paper is x creped
so as to inpart stretchability thereto. lgé_ﬁ] The | am nate | ay-up
according to claim8, wherein the decorative paper is capable of being
stretched at |east approximately 20% [cl4] The |lam nate |ay-up according
to claim8) wherein the kraft paper is capable of being stretched at |east
appr oxi nat eldP48bos  Fenexgmpimand anfaspedivelaybonn Bicfigiras Agnd 8. dealegergtivanher ei n

the core layer i W%M%’%Sl d’MfLi% EPL&H?&%%tfﬁrnQJd iftd ﬁg%b%é Jf fiénﬁ&ﬂl?‘? b

paper. [cl 6] A nethod of rrcating a conmpoun ormab ecora{el ve'ting
| am nat e, conpri expansiqr &fpheo dexsativg lanidaeon atdovedanpapéth tapfeséhatvention)or

bilaterally stret,chabl.e; inpregnating the preprocessed decorative paper
with a resin; pr eB"r%HEé%’fWSB%g g?iqup%%a URRRAN 'T‘tac?qa‘gﬂlcf*éi‘t"@rta?l y
stretchabl e; i nmpre&Ratinkshtions preprocessed kraft paper with a resin;

| ayering the decorative paper and the kraft paper; and consolidating the

I dd [ d kraft . und heat and to f
Shoet of delBEdh i veRTRRREE  Apurs . AL ASEHOANEU) UPIRT TG of

wherein the stepud pleb@ §URALiIGAThd HR ARG @nptRinBaRRind el dedeRtildRRFRgRat i ng
the decorative paper with a nelamne resin. [cl 8] The nmethod according to

clai m 16, wher ei N0tifie the erpefof arpmisphereiingccomelikiest thrqygpdhe byecofiadeeumatic
| mpregnating the PE%S?%%E ﬁsoe!ﬂ \Ifh% Eor%eggagﬂg%tleﬁ)Origﬁbﬂtior{eﬁlovgr][%gp iégﬁtrQOd

according to clai rel e's reprocessi ng ative
paper includes xsbapegimgding safade®@2 wipratHe detsratichabfdce Ry of farigihmatd t®0] The

met hod according,to claim 16, wherein the step of preprocessing the - 27
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30 is positioned above the formed laminate 10 and the membrane 26.

[0050] Once the components are properly positioned, the laminate 10 is heated to a
temperature of approximately 85 ° C to 160 ° C, preferably approximately 115 ° C,
and pressure is applied in the direction of the molding surface 22. It has been
found that heating at higher temperatures may cause discoloration or blistering of
the laminate. While a temperature of 115 ° C is disclosed in accordance with a
preferred embodiment of the present invention, compound forming in accordance
with the present invention has been performed at surface temperatures as low as
85 ° C or as high as 160 ° C, and those skilled in the art will appreciate that the
surface temperatures utilized in the practice of the present invention may be varied

to suit specific requirements.

[0051] As the formed laminate 10 is forced downwardly over the molding surface 22,
the x-creped sheets of the formed laminate 10 stretch to conform to the surface of
the molding surface 22. The molded laminate is then permitted to cool, setting the

resin in the shape of the molding surface, and the pressure is rejeased.

[0052] In accordance with a preferred embodiment of the present invention, a molding

assembly developed by ItalPresse USA, Inc. is used. The press generally operates at

0.4 to 0.5 MPa pressure with a silicone membrane that forces the laminate into the



paper is capable of being stretched at |east approximtely 20% [c22] The
nmet hod according to claim 16, wherein the preprocessed kraft paper is
capabl e of being stretched at | east approximately 20% [c23] A conpound
formabl e decorative |am nate panel, conprising: a resin inpregnated
decorative |layer conposed of a bilaterally stretchabl e decorative paper;
and a conpound formabl e substrate. [c24} IPhe decorative | am nate panel
according to claim23) wherein the decorative layer is inpregnated with a
mel am ne resin. sha@sf titeotte domaveryhobaskilfestie tiraarewilbappoeatite the varietyaifm 23,
wherein the co d formable substrate is.nediumdensity fiberboard. [c26]
The decor at i venﬁg%glﬂgtt%ChBQHS? a’é%%po"raaaﬁﬁsg“tw Z"c&%ﬁ‘ﬁ%ez%ieg\%é%@f nf%‘gﬁﬁé@i um
density fiber bomassdni isvaRRhainaat @dpartthgFiorh teadpidti thkreof, ¢ /dxaipR, decor at i ve
| am nate panel according to claim23, further including a resin inpregnated
core | ayer posi t’ﬁ‘%&”%g‘ﬁm@’ﬁ”’f"ﬁév WELHP ahgrinefqrangr (inghdingnlug assdttedit e. [ c28]

The decorat1 ve A SRR BORRLAInS n AT, bSHS ok Tl Snd 2/
compression molding (including matched mold forming).

{0053] The formed laminate may similarly be molded in a manner requiring
contraction and expansion (or only contraction) of the laminate. For example, and
with reference to Figure 3, a "peanut” shaped molding surface 32 is disclosed. As
with the molding processes discussed above, the formed laminate 10 is positioned
over the "peanut” shaped molding surface 32 with the decorative surface 24 of the
laminate 10 facing away from the molding surface 32, the silicone membrane 34
positioned on the opposite side of the formed laminate 10 and a heat source 36
positioned above the formed laminate 10 and the membrane 34. The laminate 10
Is then heated to a temperature of approximately 115 ° C and pressure is applied
in the direction of the molding surface 32. As the formed laminate 10 is forced
downwardly over the molding surface 32, the x-creped sheets of the formed
faminate 10 are stretched over the convex portions 38 of the moiding surface 32
and contracted over the concave portions 40 of the molding surface 32. The
molded laminate is then permitted to cool, setting the resin in the shape of the

molding surface, and the pressure is released.

[0054) The embodiments disclosed above present simple compound forming in the

shape of a hemi-sphere or "peanut”, however, those skilled in the art will
appreciate the virtually limitless shapes into which decorative laminates may be
compound formed in accordance with the present invention. For example, it is
contemplated that compound formed laminates in accordance with the present
invention may be used as office furniture, including recent ergonomic designs
incorporating compound radii; furniture with simple or compound radii; formed
door fronts, drawer fronts, moldings, and paneis for kitchen applications;
architectural doors and formed facings; worktops with continuously formed edges,

including, kitchen counters, commercial work surfaces, tables, etc.; wrap moldings;



[c29] The decorative |am nate panel according to claim28, wherein the
kraft paper is x creped so as to inpart stretchability thereto. [c30] The
decorative | am nate panel according to claim 23, wherein the decorative
paper is x creped so as to inpart stretchability thereto. [c31 ] A
decorative | am nate panel, conprising: a cogpound formabl e decorative

| am nate including a resin inpregnated -22decorative | ayer conposed of a
bilaterally stretchabl e decorative paper and a resin inpregnated core |ayer
conposed of a bi | BREHAY Witlseqrainapieih @rrraeqmgqgafyémﬁdaw&daﬁatssttchézﬁ@ns:o whi ch

the decorative | ag ' : . ' L.nat nel
according to cl a?ﬁr@%g Q\%ﬂlé?%ﬁ%@%“%& g%ﬁe})ﬁ’ 1@?‘&@%2@@%*%?4@%&'%#@% ?fha a
mel am ne resin. (c33jounbdoabtyiaminae dabratiae eunferand agdastidisnigsttate; Chaiam 31,

wherein the core |ayer. is.inpregnated with a,phenolic resin. [c34] The
Hcor Bt ve | am wan e e FBRE Aot e RS, Geg 261 AT Bty BITE

paper is X crepedcsS8 gasdst forimdBafdre, st ¥t dtikdtional, ARILED cafleed@fodd Bays:
decorative | am nate panel according to claim 31, wherein the kraft paper
dinnerware; decorative appliques and or objects of art.
[0055] For example, and with reference to Figures 4 and 5, a cabinet door 110 is
disclosed in accordance with the present invention. The cabinet door 110 includes
a compound formed decorative laminate 112 secured to a medium density
fiberboard (MDF) substrate 114. The surface of the cabinet door 110 includes a

plurality of distinct concave and convex surfaces extending in various directions

and formed within a three-dimensional space.

{0056] The cabinet door 110 is fabricated in much the same manner as described
above with reference to Figures 2 and 3. Specifically, the compound formable
decorative laminate 112 1s first fabricated through the application of heat and
pressure intended to cure and consolidate the resin impregnated layers making up
the decorative laminate 112. Once the compound formable decorative laminate
112 is fabricated, it undergoes a compound forming process in which the
decorative laminate 112 is molded to conform with the shape of the substrate 114
to which it is to be bound. Prior to molding, an adhesive is applied to the substrate
114 such that the laminate 112 will be adhesively bound to the substrate 114 upon
the completion of the compound forming molding process. It is, however,
contemplated that adhesive may be applied to the laminate backside surface rather

than, or in addition to, the substrate.

[0057] In order to ensure that the exposed surface of the cabinet door 110 is
completely covered with decorative laminate 112, the decorative laminate 112 is
sized to be slightly larger than the substrate 114 to which it is molded and bound.
As such, any edges of the decorative laminate 112 extending beyond the substrate

114 are trimmed off prior to considering the cabinet door a final product.

(0058] When used as a surfacing for kitchen cabinets, it is contemplated that



is x creped so as to inpart stretchability thereto. [c36] The decorative

| am nat e panel according to claim 31, wherein the decorative paper is
capabl e of being stretched at |east approximtely 20% [c37] The decorative
| am nat e panel according to claim 31, whe}e n the kraft paper is capable of
bei ng stretched at | east approxi mately 20%~ . Al . Ans. A A@As. A [y. AY. A

2. A. A A A A&l . A Ah. An. Ahf. AL. AyL. A A&. A@AFLQQo#yD Xt(ao !'!'#

L I o oo cobenteapeaeslienkeaoniielihithashesism el rslraleel ol oo
CW((Z())) . 0JgKA3%d @bimet doors with a substantially mare durable surface. Similarly, wood

; ?XA} xsnid_Z]]ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]yca] ca] ca] cal ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] ca] cdp@aea]atalbeafpriaiasiayitatoreRMDNDDH ¢chivmiNVsE: RT! V' VW ) A(_-
ewh| hDj ko' gxq} g\ru} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca

 cal cal calegiaal cal akeatealiaal ool sakeal aaheal halagl u@UEEal AT sdan ¢

_Z]]ca]calcal]calc cal ca] ca]ca] ca]ca] ca] ca]ca]ca]calcalcalca ca]ca]ca]ca
] ca] ca] ca] ca] caf edipra rbletar { VOclavBg-a ©@EELURS fidrcthed]decadatied taa]mmq saface] ca) caj
ca] ca] ca]ca] ca calcalc a] !
FaLbeskPy xant & 2P TAaTEa Cap R D 2Pl s PP A ET e R aT caf ba o
a] ca] ca] ca] ca] cahGmke ] T 8dcdrddaajaonddian ciahaeFRebbard (MDF) substrate 216. The

210968 () -1 YI109PE () - 106 (). 10%6& () - Y109 (-] Y] @OYSCE () -
by @ 106 @109 10¢ DIRRTUEEyooT0ReRtE Ip 10 Tillysouss t% etop 210 with a

109%& () -1 ! loﬂég‘s@e't Br compound formable decorative laminate 212. The substrate 216 of
the tabletop 210 is prepared with rounded corners 218 and curved, or beveled,
edges 220. The corners 218 and edges 220 provide a surface about which the
compound formable decorative laminate 212 may be stretched and compressed,
and those skilled in the art will appreciate different tabletop surface shapes which

would be appropriate for application of the present technology.

[0060] The tabletop 210 is fabricated in much the same manner as described above
with reference to Figures 2, 3, 4 and 5. Specifically, the compound formable
decorative laminate 212 is first fabricated through the application of heat and
pressure intended to cure and consolidate the resin impregnated layers making up
the decorative laminate 212. Once the compound formable decorative laminate
212 is fabricated, it undergoes a compound forming process in which the
decorative laminate 212 is molded to conform to the shape of the substrate 216 to
which it is to be bound. The molding process causes the laminate 212 to bend,
stretch and compress about the corners 218 and edges 220 of the substrate 216.
Prior to molding, an adhesive is applied to the substrate 216 or laminate 212 such
that the laminate 212 is adhesively bound to the substrate 216 upon the

completion of the compound forming molding process.

[(0061]
in order to ensure that the exposed surface of the tabletop 210 is completely

covered with decorative laminate 212, the decorative laminate 212 1s sized to be
slightly larger than the substrate 216 to which it is formed and bound. With this in

mind, the edges of the decorative laminate 212 may either be trimmed away after
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[0062]

[0063]

(0064]

[0065]

molding or wrapped around and under the substrate 216 during the molding
process (see Figures 6 and 7). Where the edges of the decorative laminate 212 are
permitted to extend beyond the substrate 216, they are trimmed off prior final

packaging of the tabletop 210.

In accordance with an alternate embodiment of the present invention, and in
situations where the compound formed laminate will require extra durability, the
laminate may be formed with an overlay sheet and/or additional x creped kraft
sheets in the core layer, With regard to the overlay sheet, the overlay sheet is
preferably a melamine impregnated paper sheet and is similarly treated to improve
its stretch characteristics. Once pressed and heated to form a complete decorative
laminate, the resin in the overlay paper layer forms a barrier preventing damage to
the underlying decorative sheet. The overlay paper layer also dictates the surface
characteristics of the final decorative laminate. For example, the composition of
the overlay layer helps to dictate the decorative laminates resistance to chemical

agents, heat, light, shock and abrasion.

In those instances where it is determined that either an overlay sheet or
additional core layer sheets should be incorporated into the laminate, it has been
found that the formed laminate is still highly suited for compound forming as
discussed above. However, it has also been found that such laminates are not quite
capable of bending in radii as tight as with the two sheet laminate discussed

above.

While specific paper types are disclosed in accordance with preferred
embodiments of the present invention, other paper types may be used without
departing from the spirit of the present invention. Similarly, specific operating
parameters and manufacturing techniques are described above, and those skilled
in the art will appreciate the variations possible within the spirit of the present

invention.

With reference to Figure 8, an alternate embodiment of the present invention 1s
disclosed. This embodiment includes a compound formable laminate panel 310

generally composed of a resin impregnated layer(s) 312 and an MDF substrate 322.
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[0066] More specifically, and in accordance with a preferred embodiment of the
present invention, the compound formable laminate panel 310 includes a resin
impregnated decorative layer 314 composed of a bilaterally stretchable decorative
paper 316, a resin impregnated core layer 318 composed of a bilaterally
stretchable kraft paper 320 and a highly flexible medium density fiberboard
substrate 322. While both decorative paper and kraft paper are disclosed in
accordance with a preferred embodiment of the present invention, it is
contemplated that a single sheet of decorative paper may be used without

departing from the spirit of the present invention.

[0067] With reference to the decorative paper 316 of the decorative layer 314, the
decorative paper sheet 316 1s commonly manufactured from high quality 50-125
ream weight, pigment filled, alpha cellulose paper impregnated with a water
alcohol or water solution of melamine-formaldehyde resin. However, prior to
impregnation with the resin, the decorative paper 316 is treated such that is
bilaterally stretchable in both the x and y directions. In accordance with a preferred
embodiment of the present invention, the decorative paper is treated by x creping,
although other comparable treating techniques may be used without departing

from the spirit of the present invention.

[0068] The stretchable decorative paper 316 is then impregnated with a water alcohol
or water solution of melamine-formaldehyde resin. The resin impregnated
decorative paper 316 is subsequently dried, partially cured, and finaily cut into
sheets. The pigment filled, alpha cellulose paper of the decorative paper sheet may
include a solid coior, a decorative design, or a photo-gravure reproduction of
natural materials, such as, wood, marble, leather, etc. The aesthetic characteristics
of the cellulose paper are revealed as the laminate's decorative design upon

completion of the decorative laminate.

{0069]
The core layer 318 is preferably formed from a single sheet of phenolic resin

impregnated kraft paper 320. The core layer 318 is constructed to be very thin so
as to minimize the thickness of the resuiting laminate 310, while similarly

providing a stable structural member and improving the compound formability of
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of the present invention, before x-creping the kraft paper 320 had a basis weight

2 ,
of 123.7 g/m ~, however, those skilled in the art will appreciate that the weight
may be varied without departing from the spirit of the present invention.

[0070] As with the decorative paper sheet 316 discussed above, the kraft paper 320 of
the core layer 318 is treated to impart desired softness and stretchability in both
the x and y directions. The stretchable kraft paper 320 is then impregnated
throughout and dried to remove solvent. The phenolic resin is then converted into

a thermoset state during the pressing or compression molding step.

(0071] The fiberboard substrate 322 used in accordance with this embodiment is
approximately 0.3175 cm thick. In accordance with a preferred embodiment of the
present invention, the fiberboard substrate 322 is medium density fiberboard
(MDF). The MDF is specially manufactured to permit forming thereof through the
use of a match mold press. While the MDF is used in accordance with a preferred
embodiment of the present invention, other similar formable MDFs may be used

without departing from the spirit of the present invention.

[0072] The low pressure decorative laminate panel 310 of the present embodiment is
formed by stacking the fiberboard substrate 322, decorative paper 316 and kraft
paper 320, and placing the same between steel plates. The laminate stack is then
subjected to temperatures in the range of 115 °Cto 160 ° C and pressure between
about 1.03 MPa to 2.93 MPa for a time sufficient to consolidate the laminate panel

and cure the resins.

[0073] The pressure and heat force the resin in the paper sheets to flow, cure and
consolidate the sheets into a unitary laminated mass referred to in the art as a
decorative low pressure laminate. In addition, resin also flows into the substrate to
establish the bond line. Low pressure decorative laminates in accordance with the
present invention may be formed in a continuous manner through the use of a
conveyor type processing assembly or a stepwise process using conventional

pressing assemblies.
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[0074] Once formed, and as discussed above with reference to the first disclosed
embodiment, the decorative laminate panel 310 may be used in the construction of
a variety of structures through a forming process providing for compound forming
in three dimensions. The compound forming process also permits formation of a
decorative laminate panel which requires both the expansion and contraction of
the previously formed laminate. The forming process may be the same as
previously discussed above, or it may include the use of a high-pressure matched

mold press.

[0075] While a preferred embodiment of the present invention combines the MDF with
the kraft paper and decorative paper prior to the application of heat and pressure,
it is contemplated that the MDF may be utilized as a conventional substrate which
is adhesively bound to a decorative laminate which has previously been
consolidated through the application of heat and pressure. When employed in this
manner, the MDF is adhesively bound to either high pressure decorative laminate
or low pressure decorative [aminate, and the entire assembly is then subjected to a

match mold press for compound molding in accordance with the present invention.

[0076] In accordance with a further embodiment of the present invention, principles of
the present invention may be applied in producing a woodgrain decorative paper or
abstract pattern decorative paper adapted for compound forming as discussed
above. This further embodiment employs print base papers with saturabilities (a 30
second Cobb value equal to approximately 20.0) suitable for x creping. The paper
is first x creped to provide isotropic extensibilities > 20.0%. The paper is then
calendared to provide the paper with a smooth, printable surface. The paper is
finally rotogravure printed to apply the desired pattern. The resulting paper has
both the required pattern fidelity and extensibility required for subsequent

manufacture into a high quality compound formable laminate.

[0077] While the preferred embodiments have been shown and described, it will be
understood that there is no intent to limit the invention by such disclosure, but
rather, is intended to cover all modifications and alternate constructions falling

within the spirit and scope of the invention as defined in the appended claims.
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[cl] A compound formable decorative laminate, comprising:
a resin impregnated decorative layer composed of a bilaterally stretchable
decorative paper; and
a resin impregnated core layer composed of a bilaterally stretchable kraft

paper.

[c2] The decorative laminate according to claim 1, wherein the decorative layer is

impregnated with a melamine resin.

{c3] The decorative laminate according to claim 1, wherein the core layer is

impregnated with a phenolic resin.

[cd] The decorative laminate according to claim 1, wherein the decorative paper

is x creped so as to impart stretchability thereto.

[c5] The decorative laminate according to claim 1, wherein the kraft paper is x

creped so as to impart stretchability thereto.

[c6] The decorative laminate according to claim 1, wherein the decorative paper

is capable of being stretched at least approximately 20%.

(c7] The decorative laminate according to claim 1, wherein the kraft paper is

capable of being stretched at least approximately 20%.

(c8] A laminate lay-up, comprising:
a resin impregnated decorative layer composed of a bilaterally stretchable
decorative paper; and

a resin impregnated core layer composed of a bilaterally stretchable kraft

paper.

[c9] The laminate lay-up according to claim 8, wherein the decorative layer Is

impregnated with a melamine resin.

[c10] The laminate lay-up according to claim 8, wherein the core layer is

impregnated with a phenolic resin.
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[c12] The laminate lay-up according to claim 8, wherein the kraft paper is x

creped so as to impart stretchability thereto.

(c13] The laminate lay-up according to claim 8, wherein the decorative paper is

capable of being stretched at least approximately 20%.

(c14] The laminate lay-up according to claim 8, wherein the kraft paper is capable

of being stretched at least approximately 20%,

[c15] The laminate lay~up according to claim 8, wherein the core layer includes

multiple sheets of bilaterally stretchable kraft paper.

[c16] A method of fabricating a compound formable decorative laminate,
comprising:
preprocessing a decorative paper such that it is bilaterally stretchable;
impregnating the preprocessed decorative paper with a resin;
preprocessing a kraft paper such that it is bilaterally stretchable;
impregnating the preprocessed kraft paper with a resin;
layering the decorative paper and the kraft paper; and
consolidating the layered decorative paper and kraft paper under heat and

pressure to form a sheet of decorative laminate.

[€17] The method according to claim 16, wherein the step of impregnating the
decorative paper includes impregnating the decorative paper with a

melamine resin.

[c18] The method according to claim 16, wherein the step of impregnating the

kraft paper includes impregnating the kraft paper with a phenolic resin.

[c19] The methad according to claim 16, wherein the step of preprocessing the

decorative paper includes x creping so as to impart stretchability thereto.

[(c20]
The method according to claim 16, wherein the step of preprocessing the
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{c21] The method according to claim 16, wherein the preprocessed decorative

paper is capable of being stretched at least approximately 20%.

[c22] The method according to claim 16, wherein the preprocessed kraft paper is

capable of being stretched at least approximately 20%.

[c23] A compound formable decorative laminate panel, comprising:
a resin impregnated decorative layer composed of a bilaterally stretchable
decorative paper; and

a compound formable substrate.

[c24] The decorative laminate panel according to claim 23, wherein the decorative

layer is impregnated with a melamine resin.

[c25] The decorative laminate panel according to claim 23, wherein the compound

formable substrate is medium density fiberboard.

[c26] The decorative laminate panel according to claim 25, wherein the medium

density fiber board is approximately 0.3175 ¢m thick.

{c27] The decorative laminate panel according to claim 23, further including a
resin impregnated core layer positioned between the decorative layer and the

substrate.

(c28] The decorative laminate panel according to claim 27, wherein the core layer

is composed of a bilaterally stretchable kraft paper.

[c29] The decorative laminate panel according to claim 28, wherein the kraft paper

Is x creped so as to impart stretchability thereto.

{c30] The decorative laminate panel according to claim 23, wherein the decorative

paper is x creped so as to impart stretchability thereto.

[c31]
A decorative laminate panel, comprising:

a compound formable decorative laminate including a resin impregnated
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a substrate to which the decorative laminate is bound.

[c32] The decorative laminate panel according to claim 31, wherein the decorative

layer is impregnated with a melamine resin.

[c33] The decorative laminate panel according to claim 31, wherein the core layer

is impregnated with a phenolic resin.

(c34] The decorative laminate panel according to claim 31, wherein the decorative

paper is x creped so as to impart stretchability thereto.

(c35] The decorative laminate panel according to claim 31, wherein the kraft paper

is x creped so as to impart stretchability thereto.

(c36] The decorative laminate panel according to claim 31, wherein the decorative

paper is capable of being stretched at least approximately 20%.

[c37] The decorative laminate panel according to claim 31, wherein the kraft paper

is capable of being stretched at least approximately 20%.



